METHOD AND APPARATUS FOR CONVERTING DISSIPATED HEAT TO WORK 
ENERGY 



BACKGROUND OF THE INVENTION 
The present invention generally relates to methods and apparatuses for dissipating heat 
away from devices generating heat . In addition, the invention relates to methods and other 
apparatuses for converting heat energy into other forms of energy. 

The research and development of liquid metal magneto hydro dynamic energy 
conversion systems is gaining increasing attention in their various proposed modes, 
consisting of single-phase or two-phase fluid flow for a wide range of heat sources, e.g., solar 
energy, waste heat, nuclear energy, etc. Since the thermodynamic "availability," or energy 
content, of a solid or fluid increases strongly with absolute temperature, efficient electric 
power generation from a heat source is usually performed at elevated temperatures, often in 
the range of 600°C - 800°C. In the categories of high temperature conversion, the systems 
are generally large, with each generator unit producing megawatts of electric power and 
occupying a volume of 10m 3 to 100m 3 . Alternatively, lower temperature equipment 
operating between 100°C and 200°C have been developed to recover energy from solar- 
concentrated heated fluids and geothermal sources and waste heat rejected by high 
temperature conversion systems. 

One prior art approach is taught by U.S. Patent 3,878,410, issued to the United States 
Energy Research and Development Administration, which is directed to a two-phase liquid 
metal magnetohydrodynamic generator. The '410 patent uses a gas injected into a liquid 
metal which reduces the density of the liquid metal causing an increased convection flow of 
the liquid metal within a channel. The liquid metal flows past a heat source where the heat is 
transferred to the liquid metal. This prior art contains deficiencies, though. For example, as 
disclosed, the '410 patent requires a pump to circulate the liquid metal through the channel. 
This additional pump not only adds components to the system and requires maintenance; but 



also, consumes electrical power. Thus, the '410 patent has to pay an electrical energy penalty 
for the required pumping. Further, the pump adds vibrational and acoustical interference to 
the system. 

In the marketplace, many products generate heat in the temperature range below 
150°C. For example, electrical components, such as integrated circuits including a central 
processor unit (CPU) for a computer, operating in close proximity in an enclosed electronic 
apparatus produce heat. To prevent thermal failure of one of the electrical components in the 
enclosed electronic apparatus this heat needs to be dissipated. These enclosed electronic 
apparatuses are common and typically include personal computers, laptop computers, display 
monitors, computer peripherals, television sets, projectors, projection monitors, handheld 
personal digital assistants (PDAs), cellular phones, facsimile machines, video cassette 
recorders (VCRs), digital versatile disc (DVD) players, audio systems and similar equipment. 
Further, slightly larger equipment, such as refrigerators, washers, dryers and other similar 
appliances also may generate heat in this low temperature range. 

Thermal management of the electronic components in the enclosed electronic 
apparatus is necessary to prevent the enclosed electronic apparatus from failing or to extend 
the useful life of the enclosed electronic apparatus. For instance, a typical CPU operating in a 
personal computer may operate at a maximum temperature of 70°C without experiencing a 
thermal failure; but due to the heat generated by a typical CPU, however, the temperature 
often reaches 100°C and above which could lead to thermal failure. 

SUMMARY OF THE INVENTION 
The present invention provides a heat dissipating device and method useful for 
converting heat energy to work energy operating in low temperature ranges and with low 
temperature differentials. 



In an embodiment, the invention provides a heat dissipating device and method in 
which heat dissipated by an electrical component is converted to work energy. In this device 
a fluid conduit channels a fluid therethrough in accordance with principles of convection. As 
used herein, a "fluid" unless otherwise noted is included to mean any suitable flowable 
medium. 

In an embodiment, the fluid conduit comprises a first column in which the fluid is 
heated and a second column in which the fluid is cooled. A first portion connects the first 
column and the second column in fluid communication. A second portion connects the 
second column to the first column in fluid communication to return the fluid from the second 
column to the first column. The first column thermally connects to an electrical component, 
which generates heat in the temperature range of 75°C to 150 °C thereby creating a 
temperature rise within the first column. The temperature rise heats the fluid causing a 
density differential of the fluid within the fluid conduit. The density differential forms a 
convective flow of the fluid through the fluid conduit. 

In an embodiment, the invention provides that the fluid is electrically conductive and 
that the flow circulates the electrically conducting fluid through a energy converter that is 
operatively associated with the fluid conduit at a point typically downstream from the 
electrical component. The energy converter may comprise a magneto hydro dynamic 
generator having a first electrode, a second electrode and a permanent magnet centrally 
displaced between the first electrode and the second electrode. The permanent magnet 
creates a magnetic field across the fluid whereby an electric potential is raised between the 
first electrode and the second electrode. A plurality of electrical leads coupled to the first 
electrode and the second electrode transfers the electricity derived from the electric potential 
to an external circuit load, which is capable of supplying a power source. 



In another embodiment, a volatile fluid is immersed in the fluid. The volatile fluid 
has a lower boiling point than the fluid which evaporates to create gas bubbles within the 
fluid. The bubbles are configured to increase local buoyancy and to thereby increase the fluid 
flow. 

In an embodiment, the invention provides that a heat exchanger is operatively 
positioned on the second column where the heat exchanger is thermally connected to the 
second column for transferring heat out of the fluid across heat fins into a heat reservoir. The 
cooling effect of the heat exchanger increases the density of the fluid where the fluid 
typically downwardly flows through the heat exchanger. 

The present invention also provides for methods of dissipating waste heat from an 
electrical environment to produce electricity comprising the steps of channeling an fluid 
through a closed conduit. The density of the fluid is differentiated by thermally connecting 
the closed conduit to the electrical component generating heat causing the fluid to flow by 
convection through the closed conduit. 

In one method, the convective flow may further be increased by immersing a volatile 
fluid in the fluid where the volatile fluid has a lower boiling point than the fluid. The volatile 
fluid evaporates creating gas bubbles when passing the electrical component which further 
increases the density differential. 

In another method, energy is generated by directing the fluid through a energy 
converter and transferring by electrical leads the electricity generated to an electrical storage. 
The energy converter may comprise a first electrode, a second electrode and a permanent 
magnet centrally displaced therebetween. The permanent magnet creates a magnetic field 
across the fluid whereby an electric potential is raised between the first electrode and the 
second electrode with each electrode deriving electricity across the electric potential. 
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In another method, the heat from the fluid is dissipated by a heat exchanger for 
maintaining the differential of the density. In this method, the heat exchanger transfers the 
heat through heat fins to a heat reservoir. 

The present invention has many advantages. These advantages relate to cooling an 
electrical component and generating energy from the heat emitted by the electrical 
component. 

It is an advantage of the present invention to transfer heat emitted from the electrical 
component through a heat exchanger to a heat reservoir without requiring additional energy. 

It is still further an advantage of the present invention to generate electricity from heat 
dissipated from the electrical component without requiring additional energy. 

It is still further an advantage of the present invention to thermally induce a 
convective flow of an fluid through a magnetic field to create electricity which can be 
delivered to an external electrical storage. 

It is further an advantage of the present invention to provide a method of generating 
energy from heat dissipated from an electrical component without requiring additional 
energy. 

It is still further an advantage of the present invention to provide a method of 
transferring heat from the electrical component through a heat exchanger to a heat reservoir 
without requiring additional energy. 

These and other advantages and features of the invention are described in greater 
detail in the following detailed description of the presently preferred embodiments with 
reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 illustrates in perspective view a heat dissipating device embodying principles 
of the invention. 

Figure 2 illustrates in schematic form a first heat dissipating device or arrangement 
embodying principles of the invention. 

Figure 3 illustrates a schematic form of an electrical storage device embodying 
principles of the invention. 

Figure 4 illustrates in schematic form another embodiment embodying principals of 
the invention. 

Figure 5 illustrates in elevational view the embodiment of Figure 4. 

Figure 6 illustrates in schematic form yet another embodiment embodying principles 
of the invention. 

Figure 7 is a flowchart depicting an exemplary process for dissipating heat and for 
generating energy from the dissipated heat. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As discussed above, there is provided an apparatus and method for efficiently 
transferring unconverted or remaining waste heat away from a heat source, such as an 
electrical component, and for converting waste heat from the heat source into other forms of 
energy such as work energy. 

The present invention is directed to converting waste heat for energy conversion in a 
75°C - 150°C temperature range into other useful energy. As mentioned above and 
described more fully below, in accordance with principles of the invention, power is derived 
from waste heat via an energy converter producing approximately 1 W-10W yet only 
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occupying several cm 3 of volume. Thus, the present invention can generate power derived 
from the waste heat for output for operating other devices for cooling purposes (such as a fan 
or a miniature refrigerator), extending battery life, re-charging depleted batteries, and 
reducing the electricity demand on the power grid in the office or home. 

FIG. 1 illustrates in perspective view an exemplary heat dissipating device or 
arrangement 10 to convert heat energy or waste heat into work energy in accordance with 
general principles of the invention. In FIG. 1, the heat dissipating device 10 is thermally 
connected to an electrical component 12 of an electrical device 14. 

The electrical component 12 may be one of a plurality of electrical components 12 
that are part of the electrical device 14. Electrical components 12 may be any device that 
gives off heat when operating or when power is supplied to the electrical components 12. 
Electrical components 12 may be heat sources that emit heat at a temperature up to 150°C 
before thermal breakdown. As illustrated in FIG. I, the electrical device 14 may be attached 
to a circuit board 26 that supports and provides electrical interconnections between the 
electrical components 12. The heat emitted by the electrical components 12 must be 
dissipated away to assure proper and reliable operation. The present invention transfers the 
heat generated by the electrical components 12 from being transferred out of the electrical 
device 14. 

As shown in FIG. 1, the heat dissipating device 10 includes a fluid conduit 16 
configured to receive heat and configured to dissipate heat. The fluid conduit 16 also 
includes a fluid 18 which is thermally conductive that substantially fills the fluid conduit 16. 
The fluid conduit 16 comprises a first column 20 and second column 22 shown as two 
vertical columns interconnected at the top and the bottom by a first portion 24 and a second 
portion 26. The first portion 24 supplies the fluid 18 to the second column 22 and the second 
portion 26 returns the fluid 18 to the first column 20 from the second column 22. The fluid 
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conduit 16 can embody different shapes as the first column 20, second column 22, first 
portion 24 and second portion 26 may contain vertical and horizontal bends to accommodate 
the electrical components 12 or other equipment housed inside an equipment enclosure 15. 

The fluid 18 should be non-corrosive to the fluid conduit 16 wherein the fluid 18 may 
be a gas or a liquid. Preferably, the fluid 1 8 is an electrically conductive fluid. Suitable 
materials for the fluid 18 include liquid metal such as liquid mercury, ionized organic 
materials, sodium or potassium, or liquids containing these materials. The organic materials 
offer the benefits of being light-weight and being safe for handling. Essentially, these fluids 
13 contain electric ions in which the ions are easily exchanged inducing electrical flow as 
known in the art. Preferably, the fluid 18 flowing in the fluid conduit 16 is a liquid metal, 
such as liquid mercury. Liquid mercury is advantageous because of its high electrical 
conductivity, high density, and low specific heat value, but other fluids 13 such as an 
electrolytic solution may also be used, depending on cost considerations, equipment design or 
availability, and other factors known in the art. Because of the safety concerns with some of 
these liquid metals, the fluid conduit 16 may be a closed system. 

The thermal energy given off by the electrical component 12 increases the 
temperature of the fluid 18 in the first column 20 relative to the fluid 18 in the second column 
22 so that a density differential is established between the first column 20 and the second 
column 22. The first column 20 in which the fluid 18 rises is heated to a temperature of 
approximately 150° C by a thermal source such as the electrical component 12 which 
changes the density by adding heat to the fluid 18. The fluid 18 flows down the second 
column 22 where the heat exchanger 54, connected to a heat reservoir 46 as shown in FIG. 2, 
cools the fluid 18 is to a lower temperature. The difference in the density of the fluid 18 in 
the first column 20 and second column 22 induces a convective flow of the fluid 18 through 
the fluid conduit 16. Thus, the greater the temperature differential that can be established, the 
greater the convective flow of the fluid 18. 
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As shown in FIG. 2, the heat exchanger 54 maintains the temperature differential 
between the fluid 18 in the first column 20 and the second column 22. The heat exchanger 
54, preferably located on the second column 22, may be connected to a heat reservoir 46 
capable of absorbing from the fluid 18 the heat generated by the electrical component 12. 

Preferably, the fluid conduit 16 is a closed system. On the opposite side of the 
electric component 12, heat must be removed to the heat reservoir 46 such as the ambient air 
outside the electrical device 14 by the heat exchanger 54. The heat exchanger 54 is of the 
type typically employed in the art where the second column 22 enters the heat exchanger 54 
at an inlet 58 and exits at an outlet 60 (shown in FIG. 1). Preferably, the heat exchanger 54 
employs heat fins 62 to dissipate the heat into the heat reservoir 46 

As a result of the heat exchanger 54, the fluid 1 8 cools down and becomes denser in 
the second column 22 than the first column 20. Returning to FIG. 1, the resulting density 
gradient in the cooled section of the second column 22 induces flow of the fluid 1 8 
downward along the gravity vector within the second column 22. 

Referring to FIG. 2, the heat dissipating device 10 further comprises an energy 
converter 28 such as a magneto hydro liquid generator in order to convert the heat emitted by 
the electrical component 12. The energy converter 28 is used for small heat dissipations in a 
low temperature range, such as between room temperature and 150 °C. The energy converter 
28 generates electric power from the waste heat of the electric component 12. To maximize 
the electric power output from the energy converter 28, the heat exchanger 54 is designed to 
maintain the cool side temperature. Further, to extract maximum power, the load resistance 
of any external electrical storage 38 should be designed to match the energy converter 28. 

As shown in FIG. 2, the energy converter 28 is operatively associated to the fluid 

conduit 16 by surrounding the fluid conduit 16. Excellent results are obtained when the 

energy converter 28 is positioned downstream from the electrical component 12 to receive 

the fluid 18 with the most velocity. The energy converter 28 comprises a permanent magnet 
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30 that creates a strong magnetic field perpendicular to the flow of the fluid 18. The 
permanent magnet 30 is designed for the fluid 18 to pass between the poles of the permanent 
magnet 30 which are closely positioned to maximize the intensity of the magnetic field across 
the fluid 1 8 passing through. 

To generate energy such as electrical energy, the fluid 1 8 is circulated through the 
magnetic field, which leads to the ionization of the fluid 18 to create current flow as known 
by those skilled in the art. As the fluid 18 flows through the permanent magnet 30, an 
electric potential is generated between a first electrode 32 and a second electrode 34 causing 
an electric current to flow through the first electrode 32 and the second electrode 34 from 
which electricity may be drawn. The first electrode 32 is located upstream of the permanent 
magnet 30 while the second electrode 34 is located downstream of the permanent magnet 30. 
In order to produce the electric potential, the fluid 18 is passed through the magnetic field 
perpendicular to the direction in which the fluid 1 8 is flowing. The electric potential 
develops between points on the fluid 18 that lie on a plane perpendicular to the direction of 
the convective flow and the direction of the magnetic field as commonly known in the art. 

The first electrode 32 and the second electrode 34 are further connected to a plurality 
of electrical leads 36 to carry the electricity. The electrical device 14 may also include the 
electrical storage 38, such as a capacitor or battery, that is adapted to store the electricity from 
the plurality of electrical leads 36. The heat dissipating device 20 may transfer the work 
energy in the form of electricity to the electrical storage 38. The electrical storage 38 may be 
operably connected to a load device (not shown) to provide power to the load device. The 
load device is preferably a box fan or other cooling apparatus that would utilize the power 
from the electrical storage 38 to further dissipate heat out of the electrical device 14. 

Turning to FIG. 3, the electrical storage 38 is shown in schematic form. The electrical 

storage 38 has a positive input 40 and a negative input 42 that are each electrically connected 

to a respective positive and negative electrode (not shown) of the energy converter 28. The 
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electrical storage 38 receives and stores the voltage from energy converter. The electrical 
storage 38 also has a first and a second output 44 and 46 that can be connected to the load 
device to provide power to the load device. 

The electrical storage 38 may include a standard full-wave rectifier 48 and a capacitor 
50 that is electrically connected to the full-wave rectifier 48. The full-wave rectifier 48 
converts the asynchronous current received from the energy converter 62 to a D.C. voltage 
that is stored in the capacitor 50. The electrical storage 38 also includes a resistor 52 that 
controls the current flow to the load device that may be connected to the first and second 
outputs 44 and 46 of the electrical storage 38. It is contemplated that the electrical storage 38 
may include any means known in the art for receiving an alternating current, transforming the 
alternating current to a direct current, and storing the voltage transported by the direct 
current. Thus, the energy converter 28 converts the kinetic energy of the fluid 1 8 to energy, 
preferably electrical energy, which can be stored in the electrical storage 38. 

Accordingly, directing the convective flow through a permanent magnet 30 yields the 
desired electric current, without the use of pumps or additional components. Therefore, no 
additional energy would be required to transfer the heat off the electrical component 12 and 
to generate electricity. It should be noted that other embodiments of the present invention 
could use any type of generator such as but not limited to a thermoelectric generator that 
converts kinetic energy of a moving fluid to electric energy as known to those skilled in the 
arts. 

FIGS. 4 and 5 depict in schematic and elevational form another embodiment of the 

invention employing other principles of the invention. As the plurality of components 12 

may exist within the electrical device 14, an alternative embodiment may contain a plurality 

of fluid conduits 16 as shown in FIG. 4. As such, each component 12 may connect to an 

individual fluid conduit 16. Alternatively, the fluid conduit 16 may connect to the plurality 

of components 12. Additionally, the plurality of fluid conduits 16 may flow through a single 
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energy converter 28. Further, the plurality of fluid conduits 16 may flow through a plurality 
of energy converters 24. Accordingly, an alternative embodiment could employ a plurality of 
heat exchangers 54. 

FIG. 6 depicts in schematic form another embodiment of the present invention 
embodying other principles of the invention. Due to the difficulty in identifying fluids 13 
with superior thermofluid and magneto-electric properties, the heat conversion efficiency 
may be limited. Another embodiment of the present invention enhances the driving force for 
circulation of the fluid 18 by introducing additional buoyancy through the generation of gas 
bubbles 64. 

In this other embodiment, a volatile liquid 66 with a low boiling point, such as Freon, 
is introduced into the fluid 18. If the volatile liquid 66 is selected to have a boiling point 
substantially lower than the temperature of the fluid 18, the volatile liquid 66 experiences 
"flash evaporation" creating gas bubbles 64 upon passing the electrical component 12 as 
shown in FIG. 6. The rapid expansion of the volatile liquid 66 then propels the fluid 1 8 at a 
higher flow rate through the permanent magnet 30, yielding a larger electric current. 

In this embodiment it should be noted that the volatile liquid 66 can be those liquids 
known in the art and can further include, but is not limited to, Freons, FC's, HFC's and 
alcohols. The volatile liquid 66 should be carefully selected according to the temperature 
range of operation, so that it evaporates explosively in the heated section of the first column 
20 and condenses in the cooled section of the second column 22. Alternatively, the volatile 
liquid 66 can remain in the gaseous state throughout the fluid conduit 16, expanding in the 
heated section of the first column 20 and contracting in the cooled section of the second 
column 22 of the fluid conduit 16. 

By introducing the gas bubbles 64 in the first column 20, the efficiency of the heat 
dissipating device 10 can be greatly increased due to the increased rate of convective flow of 
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the fluid 18. When the gas bubbles 64 are introduced into the first column 20, the density and 
weight of the fluid 18 in the first column 20 is substantially decreased, which increases the 
density and weight differentials between the fluid 1 8 in the first column 20 and the fluid 1 8 in 
the second column 22. 

This increased density differential greatly enhances the convective flow of the fluid 
18 around the fluid conduit 16, increasing the rate of convective flow of the fluid 18 through 
the energy converter 28, which further increases the production of electrical energy. Since 
the expansion of the gas bubbles 64, caused by the temperature rise, is larger than the 
expansion of the fluid 1 8, the buoyancy induced by the gas bubbles 64 will increase the 
convective flow. Therefore, the desired circulation rate of the fluid 1 8 can be established by 
the choice and concentration of the volatile liquid 66 based on favorable magneto-electric 
characteristics. 

As shown in FIG. 6, because the volatile fluid is at a very high pressure as it enters the 
first column 20, the gas bubbles 64 are small. As the gas bubbles 64 move within the first 
column 20 with the fluid 1 8, the gas bubbles 64 expand in size. These expanding gas bubbles 
64 further increase the convective flow of the fluid 18 through the fluid conduit 16 as the gas 
bubbles 64 push the surrounding fluid 18 forward against the force caused by the interaction 
of the electrical currents and the magnetic field where the electrical energy is extracted. 

An excessive amount of gas bubbles 64, occupying approximately 35% of the cross- 
section of the fluid conduit 16, however, may reduce the performance of the energy converter 
28, though. Large gas bubbles 64, approaching half the diameter of the fluid conduit 16, 
hinder the convective flow. Consequently, excellent results are obtained when the maximum 
diameter of the gas bubbles 64 is less than half of a smallest diameter of the fluid conduit 16. 
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Further, to operate continuously in the heat dissipating device 10, it is essential that 
the volatile liquid 66 is preferably well contained to prevent leakage out of the fluid conduit 
16. Moreover, to maintain the volatile fluid in the liquid state, the fluid 18 can be selected so 
as to maintain the appropriate maximum pressure in the section of the fluid conduit 1 6 where 
the maximum heat is applied. 

As shown in FIG. 6, the volatile liquid 66 is immersed in the fluid 18. It should be 
noted that other embodiments may inject the volatile liquid 66 as known in the art. Thus, 
injectors (not represented) may inject the volatile liquid 66 from containers (not represented) 
through nozzles (not represented) into the fluid conduit 16 or by other means for injecting 
gasses and liquids known to those skilled in the art. 

In FIG. 7, a flowchart of an exemplary process for dissipating heat from the electrical 
component 12 to the ambient and for producing energy from the dissipated heat is shown. In 
use, the heat dissipating device 10 uses the thermally induced buoyancy to circulate the fluid 
18, without any other power source. Thus, unlike turbines and conventional generators, the 
heat dissipating device 10 does not have any moving mechanical parts eliminating 
maintenance, bearing and lubrication problems. Further, without additional power sources, 
work space problems and corrosion problems are eliminated. 

The buoyancy force of the fluid 18 is generalized by the following equation 

F = pgVpAT 

Where, p: density, g: gravity, V: volume, P:thermal expansion ration, AT: temperature increase 

Since a primary objective of the heat dissipating device 10 is to control the 
temperature of the electrical component 12, the thermal requirements establish the 
temperature difference between the electrical component 12 and the ambient air outside the 
electrical device 14. The fluid 18 receives the thermal energy from the electrical component 
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12 and expands thermally which reduces the density of the fluid 18. The resulting density 
gradient within the fluid conduit 16 generates a buoyancy force to accelerate the now heated 
fluid 18 moving it through the fluid conduit 16. It should be noted that the characteristics of 
the fluid conduit 16 are designed for viscous and factional effects to efficiently effect the 
flow rate of the fluid 18. Further, the magnitude of the circulation depends on the 
thermofluid properties of the fluid 18, including density, volumetric coefficient of thermal 
expansion, viscosity, and thermal conductivity, as well as the magnetic and electrical 
properties of the liquid. Accordingly, depending on the configuration of the electrical 
components 12, the electrical device 14 and the fluid conduit 16, a variety of fluids 13 may 
be used. 

The present invention is primarily concerned with generating electric current using 
the temperature rise of operating components 12 to heat the fluid 18 and to remove the heat. 
The working fluid is circulated by the buoyancy of the fluid 18 itself. This buoyancy-induced 
circulation of the fluid 18 can be harnessed for work through use of the energy converter 28 
which emits a strong magnetic field to produce the electric potential between the permanent 
magnet 30 of the energy converter 28 through which the fluid 1 8 flows The magnitude of 
the power generated with a given fluid 18 is proportional to the velocity of the fluid 1 8 
flowing through the permanent magnet 30. 

Controlling the temperature rise of the electrical components 12, though, requires heat 
transfer to the heat reservoir 46 from which convection can remove the heat out of the 
electrical device 14. Since the preferred embodiment is concerned with consumer 
electronics, or electronic equipment used in similar situations, the heat transfer system should 
be enclosed in the electrical device 14. Therefore, the ambient air outside the electrical 
device 14 may serve as the final heat reservoir 46 and heat must be transferred to the air by 
convection. 
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Accordingly, the method provides channeling the fluid 18 through the fluid conduit 
16 which is thermally connected to the electrical component 12 generating heat. The heat 
causes the fluid 18 to flow by convection by changing the density of the fluid 18. The flow 
may be increased further by immersing a volatile liquid 66 fluid within the fluid 18. The 
volatile liquid 66 has a lower boiling point than the fluid 18 where the volatile liquid 66 will 
evaporate when passing the electrical component 12 creating gas bubbles 64 which further 
increases the density differential of the fluid 18. 

Next, the fluid 18 is directed through a energy converter 28 which comprises the first 
electrode 32, the second electrode 34 and the permanent magnet 30 centrally displaced 
therebetween. The permanent magnet 30 creates a magnetic field across the fluid 18 whereby 
an electric potential is raised between the first electrode 32 and the second electrode 34. The 
first electrode 32 and the second electrode 34 derive electricity across the electric potential 
and transfers it to an external load by electrical leads 36. Then, the heat exchanger 54 
reduces the density of the fluid 18. The heat exchanger 54 maintains the differential of the 
density by removing heat from the fluid 1 8 through heat fins 62 and out to the heat reservoir 
46. 

Although the foregoing detailed description of the present invention has been 
described by reference to various embodiments, and the best mode contemplated for carrying 
out the prevention invention has been herein shown and described, it will be understood that 
modifications or variations in the structure and arrangement of these embodiments other than 
there specifically set forth herein may be achieved by those skilled in the art and that such 
modifications are to be considered as being within the overall scope of the present invention. 
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